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Blowing Snow in Antarctica
ICESat-2, March 25, 2019
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What is the ICESat-2 Atmospheric Channel?
• From its 91 day repeat, precessing orbit, ICESat-2 provides 532 nm backscatter 
profiles from the surface to 14 km altitude at 280 m horizontal and 30 m vertical 
resolution using the 3 strong laser beams, each 3 km apart. 
• Utilizes a closed-loop boresight alignment system that keeps the laser footprint 
within the telescope field of view. This is a first for a satellite lidar and eliminates 
thermally induced boresight drift resulting in consistent signal magnitude and much 
steadier calibration. 
• The ATL09 data product contains calibrated, attenuated backscatter profiles, cloud 
and aerosol layer height, Apparent Surface Reflectivity (ASR), blowing snow 
properties, column optical depth and more.
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On November 24, 2018 the 
CALIPSO and ICESat-2 orbits 
crossed within 2 minutes of 
each other (~16: 26 UTC).Orbit Crossing Point
Average signals between 
vertical white lines on 
images (~40 seconds)
ICESat-2/CALIPSO Comparison
CALIPSO Orbit Crossing Point
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Calibrated Attenuated Backscatter (m-1sr-1)
• Layer detection using the Density Dimension Algorithm (DDA) at full 
resolution (280 m horizontal by 30 m vertical). Unlike most algorithms, the 
DDA does not require calibrated data
• Layer typing based on layer average backscatter magnitude, layer central 
height and layer average relative humidity
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CALIPSO/ICESat-2 Cloud Fraction, 
November, 2018
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CALIPSO/ICESat-2 Aerosol Fraction, 
November, 2018
Global Average: 42%Global Average: 45%
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Antarctic Clouds and Blowing Snow
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(a) The average April through October 
blowing snow frequency for the period 
2007-2015 derived from CALIPSO
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Blowing Snow Climatology
Latitude/Longitude
Australian Fires - December, 2019
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ICESat-2 12/07/2019, 09:10 UTC
MODIS 12/07/2019 03:40 UTC 
Quicklook images are available at:
https://icesat-2.gsfc.nasa.gov/atmo-data
Summary
• CPL under flight of ICESat-2 and CALIPSO inter-comparisons show that 
the nighttime ICESat-2 atmospheric data are well calibrated with data 
quality as good or better than CALIPSO
• ICESat-2 global cloud fraction agrees well with CALIPSO, though does 
significantly underestimate cloudiness in the tropics
• Cloud/aerosol discrimination is challenging. Comparison with 
CALIPSO indicates ICESat-2 currently underestimates aerosol 
occurrence
• Blowing snow detection consistent with prior CALIPSO retrievals and 
extends coverage to 88S
Quicklook images are available at:
https://icesat-2.gsfc.nasa.gov/atmo-data
ICESat-2 data are available at:
https://nsidc.org/
Data Availability
• Version 2, covering the period October, 2018 – September 6, 2019, of 
all ICESat-2 data products are available at:
• Version 3, with significant improvements in calibration will be 
released in the April, 2020 time frame.
• Quick look images are available at:
https://icesat-2.gsfc.nasa.gov/atmo-data
https://nsidc.org/
